Preparation and Evaluation of PLGA-Coated Capsaicin Magnetic Nanoparticles.
Drugs used in the treatment of diseases can cause several unwanted systemic side effects. A site-specific drug delivery system can eliminate such consequences by delivering drugs to certain target areas of the body where therapeutic effects are required. Here we present the preparation and evaluation of magnetic nanoparticles of capsaicin, the active ingredient in chili peppers, coated with poly-L-lactide co-glycolide (PLGA), a FDA-approved biodegradable bioavailable polymer. PCMN were prepared by solvent-evaporation/coprecipitation technique and their physicochemical and pharmacological characteristics evaluated in vitro. Further, effective pain/inflammation therapeutics of PCMN in a mouse model of inflammation was also studied. We also prepared and evaluated the subcellular localization of PLGA coated fluorescence magnetic nanoparticle (PFMN) in vitro in HEK293 cells. Transmission electron microscopic images of PCMN showed that the size of the nanoparticles were of the order of 10-20 nm. PCMN showed approximately 9.29% drug loading and 89.15% encapsulation efficiencies. In vitro dissolution studies showed an increased solubility of capsaicin due to the nano-size of the PCMN, while PLGA coating allowed sustained release of capsaicin in vitro. The PCMN also reduced paw edema after injection in mice, and confocal microscopy revealed the successful intracellular localization of PLGA-coated fluorescein magnetic nanoparticles in HEK293 cells. The PCMN provided a sustained release of capsaicin in vitro and inhibited carrageenan-induced inflammatory pain in mouse model in vivo. These data suggest that PLGA coating of capsaicin magnetic nanoparticles have the potential to be amenable for a sustained release of capsaicin to relieve pain.